Seven accessions of leaf samples of C. walaiwarense were collected from different locations namely, Chemungi, Kerala (CW 1 ), Ponmudi, Kerala (CW 2 ), Manjolai, KMTR, Tamil Nadu (CW 3 ), Kakachi, KMTR, Tamil Nadu (CW 4 ), Kothaiyar, KMTR, Tamil Nadu (CW 5 ), Muthukuzhivayal, KMTR, Tamil Nadu (CW 6 ), and Athirumala, Agasthyamalai, Kerala (CW 7 ). Upon hydro-distillation, the partially shade dried leaves yielded 0.3, 0.2, 0.3, 0.2, 0.2, 0.3 and 0.4% of pale yellow colour essential oil from CW 1 , CW 2 , CW 3 , CW 4 , CW 5 , CW 6 and CW 7 respectively. GC-FID and GC-MS analyses of the essential oils resulted in the identification of 32, 32, 23, 28, 25, 24 and 29 volatile compounds amounting to 98.9, 98.8, 99.1, 99.5, 98.8, 99.4 and 98.1% of the essential oils from CW 1 , CW 2 , CW 3 , CW 4 , CW 5 , CW 6 and CW 7 respectively (Table 1) . Overall, 43 volatile constituents were identified, of which only 12 compounds were present in all accessions. Benzyl benzoate was the principal constituent of the leaf essential oil of C. walaiwarense present at a concentration of 65 to 89.8%. Phenylethyl benzoate was also a major constituent (> 5 %) in all accessions, except CW 6 , in which it was a minor constituent (1.8 %). Limonene (6.1 %) was another major constituent identified only in CW 5 . In other accessions, it was a minor constituent or not identified.
To the best of our knowledge, this is the first report on the chemical composition of leaf essential oil of C. walaiwarense that is rich in benzyl benzoate. Earlier, Jantan et al. [7a-f] reported high content of benzyl benzoate in the leaf essential oil of a few Cinnamomum species from Malaysia, namely C. aureofulvum (43.3%), C. impressicostatum (50.9%), C. microphyllum (87.8 & 90.0%), C. mollissimum (77.7 & 87.6%), C. pubescens (up to 50%) and C. rhyncophyllum (77.2 & 70.0%). Similarly, the bark essential oil of C. microphyllum (92.7%) [7c] and root bark essential oil of C. parthenoxylon (52%) [8] were also rich in benzyl benzoate. Bark and leaf essential oils of C. verum usually contain cinnamaldehyde and eugenol respectively as principal compounds. However, Monteiro et al. [9] from Brazil and Nath et al. [10] from India have reported the leaf essential oil of C. verum with high content of benzyl benzoate. The bark essential oil of C. verum is also reported to possess 84.6% benzyl benzoate [10] . In another study from India, Rameshkumar & George [11] have reported a new chemotype of C. sulphuratum rich in benzyl benzoate. The bark and leaf essential oils of C. sulphuratum were dominated by benzyl benzoate (98.2 & 89.5%) [11] . ## Benzyl benzoate showed a maximum of 2.19 % DPPH activity for 10 mg/mL. * IC 50 values of ABTS and DPPH activity of ascorbic acid in µg/ml. The results (IC 50 values) of antioxidant activity of the leaf essential oils of C. walaiwarense and benzyl benzoate by ABTS and DPPH assays are given in Table 2 . Of the seven accessions, the essential oil from Manjolai, KMTR (CW 3 ) exhibited better antioxidant activity with IC 50 values of 3.423 ± 0.07 and 3.706 ± 0.02 mg/mL by ABTS and DPPH assays respectively. Among seven samples, minimum antioxidant activity was shown by CW 5 and CW 6 . Benzyl benzoate showed very least free radical scavenging activity i.e., 3.05 ± 1.11 and 2.19 ± 0.49 % for 10 mg/mL for ABTS and DPPH respectively. The standard drug, ascorbic acid showed antioxidant activity with IC 50 values of 4.76 ± 0.30 and 4.42 ± 0.17 µg/mL by ABTS and DPPH assays respectively.
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Results of hypoglycemic activity of the leaf essential oils of C. walaiwarense evaluated by in vitro -amylase and -glucosidase inhibitory assays are given in Table 3 . Leaf essential oils of CW 2 and CW 4 showed better -amylase inhibitory activity compared to other samples. In case of -glucosidase inhibitory activity, leaf essential oils of CW 5 and CW 6 exhibited better inhibition. Among seven accessions, only CW 6 showed almost equal inhibition of both -amylase and -glucosidase enzymes (41.94 ± 0.74 and 44.30 ± 0.53 % inhibition respectively for 2 mg/mL). Compared to the leaf essential oils, the standard drug, acarbose exhibited almost twofold inhibition of both enzymes (Table 3) . However, compared to the leaf essential oils, benzyl benzoate showed unnoticeable -amylase and -glucosidase inhibitory activities, i.e. 0.99 ± 0.43 and 0.8 ± 0.35 % inhibition for 2 mg/mL respectively. Present study is the first report on antioxidant and -amylase and -glucosidase inhibitory activities of both the leaf essential oil of C. walaiwarense and benzyl benzoate. From the results showing variations in the activities of essential oils and insignificant antioxidant and hypoglycemic activities of benzyl benzoate, it is assumed that the moderate activities of leaf essential oils are due to the synergistic action of minor constituents. The results also showed that other two major compounds, phenylethyl benzoate and limonene have also not contributed for the antioxidant and hypoglycemic activities of the essential oils as there is no correlation between the presence of these compounds and the activities.
Benzyl benzoate is a commercially important compound, used as an ingredient in many perfumes, deodorants, body and sun creams [12] . It is used as dye carrier, plasticizer and as a fixative in perfumery [13] . It is also a good scabicide and used in the treatment of highly infectious skin infection, scabies [13, 14a,b] . Benzyl benzoate and its derivatives also suppress the function of angiotensin II hormone, which plays a significant role in regulation of cardiovascular homeostasis [15] . Currently, benzyl benzoate is chemically produced for industrial and medicinal uses. The leaf essential oil of C. walaiwarense may be considered as a natural source of benzyl benzoate and used in the above mentioned products. Further investigations on the leaf essential oil of this species are needed in order to assess its effect on the regulation of angiotensin II converting enzyme and in the treatment of hypertension. In the treatment of chronic diabetes, people often seek safe traditional and herbal medicines due to many side effects of synthetic drugs. Apart from medicinal plants, the edible plant parts like fruits, vegetables and spices with anti-diabetic effects are most preferred. Cinnamon being used as a spice, the leaf essential oil of C. walaiwarense with moderate hypoglycemic activity may be considered as a food supplement to treat chronic diabetes.
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Natural Product Communications Vol. 13 (6) (159) and Athirumala, Agasthyamalai, Thiruvananthapuram, Kerala (CW 7 ) (180). Herbarium specimens were prepared for each accession. The specimens were identified by referring the original descriptions [5] and confirmed by matching the specimens with Type specimens (Kostermans 26252 -Holotype -Accession number L0036042; Isotype -L0119810 and L0119718) (virtual specimens) available at Rijks Herbarium Leiden (L), The Netherlands. Later, the herbarium specimens were deposited at SASTRA University, Thanjavur after identification.
Isolation of Essential oils:
After collection, the leaf samples were dried under shade for a week. The partially shade dried leaves were hydro-distilled in a Clevenger apparatus for about 4 h. Plant sample to water ratio used for distillation was 1:8 (w/v). On completion of distillation, essential oils were separated from the apparatus and the moisture content was removed by adding a pinch of anhydrous Na 2 SO 4 (Sigma Aldrich). Finally, the pure essential oils were stored at 4C for further analyses and studies.
Quantitative analysis: GC-FID of the essential oils was carried out on a PerkinElmer Gas Chromatograph (Clarus 500) fitted with FID. A non-polar Elite-5 capillary column of 30 m x 0.25 mm x 0.25 μm, coated with 5% phenyl -95% dimethyl polysiloxane was used in GC. Initial oven temperature was 60C and increased to 240C at the rate of 3C/min. Both the injector and detector temperature were maintained at 250C. Helium was used as carrier gas at a linear velocity of 30 cm/sec. and pressure of 93.6 kPa. The flow rate of carrier gas was 1 ml/min. One μL of essential oils, standard benzyl benzoate and standard n-alkanes dissolved in hexane were injected with a split ratio of 1:10.
Qualitative analysis: GC-MS of the essential oils was performed using a PerkinElmer Gas Chromatograph (Clarus 500) fitted with a non-polar Elite-5 capillary column of 30 m x 0.25 mm x 0.25 μm size, coated with 5% phenyl -95% dimethyl polysiloxane. The GC was equipped with Turbo Mass Gold Quadrupole mass spectrometer. Initial oven temperature was 60C and increased to 240C at a rate of 3C/min with a final hold time of 5 min. Injector temperature was maintained at 280C. Helium was used as carrier gas at the flow rate of 1 ml/min. One μL of essential oils and standard benzyl benzoate dissolved in hexane were injected with split ratio of 1:10. The MS was performed in EI mode at 70 eV and the spectra were measured in a scan range from 40 to 600 amu. Transfer line and ion source temperature were maintained at 200C and 160C respectively.
Identification of constituents of the essential oils:
After GC-FID and GC-MS analyses, individual constituents of the leaf essential oils were identified by comparing and matching the mass spectra of the compounds of the essential oils with standard spectra available in literature [16] and NIST 2005 MS library. The retention index (RI) values of the compounds of the essential oils calculated using standard homologous series of n-alkanes (C 8 -C 20 ) (Sigma Aldrich) were used for the identification of the constituents of the essential oils by matching with RI values reported in literature [16] . Pure benzyl benzoate (SRL, India) was also used to confirm the presence of this major constituent in the essential oils. The relative amount of individual constituents of the essential oils was obtained in response to FID without using correction factors.
ABTS scavenging assay: Antioxidant activity of the essential oils of C. walaiwarense was assessed by ABTS free radical scavenging assay described previously [17] . All the assay solutions, the essential oils, standard pure compound (benzyl benzoate, the principal compound of the essential oil of C. walaiwarense) (SRL, India), ABTS (Sigma Aldrich) and standard drug, ascorbic acid (Sigma Aldrich) were prepared using methanol. At first, ABTS cation solution was prepared by mixing 2.6 mM of potassium persulphate (SRL, India) and 7.4 mM of ABTS. Subsequently the solution was incubated at room temperature for 12 h in dark condition. Then the solution was diluted in methanol to an absorbance of 1.1 at 734 nm (Synergy H1 Microplate reader, BioTek). For the experiment, 150 µL of different concentrations of essential oils (concentration range from 10 mg to 0.312 mg/mL, serially diluted) dissolved in methanol was mixed with 2850 µL of ABTS + solution. The reaction mixtures were incubated at room temperature for 30 min in dark condition and absorbance was measured at 734 nm. The same method was done for benzyl benzoate (from 10 mg to 0.312 mg/mL) and ascorbic acid (from 50 µg to 0.39 µg/mL). ABTS free radical scavenging effect of the essential oils and benzyl benzoate was measured as; % inhibition = Ac -As / Ac × 100; where, c stands for control and s for test sample.
DPPH scavenging assay: DPPH free radical scavenging assay was performed as described earlier [18] . Briefly, the test samples essential oils, benzyl benzoate, 0.1 mM of DPPH (Sigma Aldrich) and ascorbic acid were prepared using methanol. Twenty µL of different concentrations of the essential oils (serially diluted from 10 mg to 0.312 mg/mL) were mixed with 100 µL of DPPH solution in a 96 well plate. Then the solutions were incubated at dark condition for 30 min in room temperature. After 30 min, absorbance was measured at 517 nm. Same procedure was followed for benzyl benzoate and ascorbic acid. The percentage of radicle scavenging activity was calculated using the formula; % inhibition = Ac -As / Ac × 100; where, c stands for control and s for test sample.
-Amylase inhibitory activity assay: -Amylase inhibitory activity of the leaf essential oil of C. walaiwarense was studied as per the method described earlier [18] . Before the assay, leaf essential oils, benzyl benzoate and standard drug acarbose were mixed with 0.2% tween 20 in sodium phosphate buffer (0.02 M, pH 6.9) and homogenized at 8000 rpm for 15 min (Remi Instruments, RQT-127A, India). For the assay, 40 µL of different concentrations of homogenized solutions (serially diluted from 2 mg/mL for essential oil, 10 mg/mL for benzyl benzoate and 50 µg/mL for acarbose) were mixed with 40 µL sodium phosphate buffer (0.02 M, pH 6.9) and 40 µL of enzyme solution (2 U/mL in sodium phosphate buffer 0.02 M, pH 6.9). The assay mixtures were incubated at 37 ºC for 10 min. After 10 min, 40 µL of starch solution (2 g/L in sodium phosphate buffer 0.02 M, pH 6.9) was added to the mixtures and again incubated at 37 ºC for 15 min. At last, 100 µL of GOD reagent was added and absorbance was measured at 505 nm. The inhibition of α-amylase was calculated using the formula; % inhibition = Ac -As / Ac × 100; where, c stands for control and s for test sample.
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Sriramavaratharajan & Murugan -Glucosidase inhibitory activity assay: -Glucosidase inhibitory activity of the leaf essential oil and benzyl benzoate was studied as described earlier [18] . Assay solutions were prepared by mixing leaf essential oils, benzyl benzoate and acarbose individually with 0.2% tween 20 in sodium phosphate buffer (0.1 M, pH 6.8) and homogenized at 8000 rpm for 15 min. For the assay, 50 µL of different concentrations of homogenized solutions were mixed with 50 µL of sodium phosphate buffer (0.1 M, pH 6.8) and 30 µL of α-glucosidase (2 U/mL in sodium phosphate buffer 0.1 M, pH 6.8). The mixtures were incubated at 37C for 15 min and subsequently 20 µL of pNPG (5 mM in sodium phosphate buffer 0.1 M, pH 6.8) was added to the mixture and again incubated at 37 ºC for 20 min. At last, 100 µL of GOD reagent was added to the solution and absorbance was measured at 405 nm. Percentage inhibition of α-glucosidase was calculated using the formula; % inhibition = AcAs / Ac × 100; where, c stands for control and s for test sample.
Data analysis: Assays were performed in triplicate. One-way ANOVA followed by Tukey multiple comparison tests using GraphPad Prism 6 software (GraphPad Software Inc., USA) was used to analyze the data. The results of assays were given as Mean ± SD. Significance level was considered at P < 0.05.
